BRCA2 was discovered by Michael Stratton and coworkers, then at the Institute of Cancer Research, Sutton, United Kingdom in 1995 (Wooster et al. 1995) . Thus, BRCA2 is now twenty-one years old this year. In an era when new genes underlying cancer susceptibility have been found at an astonishing pace (Rahman 2014) , BRCA2 is a 'fully adult' cancer susceptibility gene: it is one of the most thoroughly investigated human cancer genes. Of course there is still much to know, but it seems a good time to summarize some key themes. The breast is an important target organ within the endocrine system, so in this special issue of Endocrine-Related Cancer, we bring together five reviews, each of which sheds light on different facets of the function and clinical significance of BRCA2.
Starting out from the basics, Orthwein and coworkers (Fradet-Turcotte et al. 2016 ) lead us, step-by-step, through a detailed appraisal of BRCA2 functions, with a focus on what is unarguably the most important function of BRCA2: DNA repair. It is interesting that nearly all the important, high-risk breast cancer genes have some function relating to DNA repair (Easton et al. 2015) , and BRCA2 is perhaps the best example of this. Unlike BRCA1 (Silver & Livingston 2012) , other functions of BRCA2 have been much harder to pin down and Orthwein and coworkers point out that overall, the unifying feature of BRCA2 function is its role in genomic integrity, with an emphasis on the repair of double-strand breaks (DSB) and the limiting of replication stress. Their review starts with a discussion of the key domains within the very large BRCA2 protein, including the BRC domain, consisting of eight motifs of ~35 amino acids each, critically implicated in binding to RAD51, and then describe how BRCA2 functions relate to these domains. The authors then discuss the more recent work linking BRCA2 to replication stress response, whereby the nucleolytic degradation of stalled replication forks is prevented by the presence of BRCA2.
Notable in this review is the reminder that BRCA2 links DSB to inter-strand crosslink repair, a central function of the Fanconi Anemia family of proteins. Indeed, one of the most striking developments in BRCA2-related research was the discovery by Alan D'Andrea's group that biallelic mutations in BRCA2 lead to a subtype of Fanconi Anemia previously identified as FANCD1 (Howlett et al. 2002) .
In the review by Katsuki and Takata (Katsuki & Takata 2016) , the connection between the Fanconi Anemia (FA) pathway and susceptibility to breast and ovarian cancer is discussed in depth. The authors first describe the clinical connections between FA and hereditary breast and ovarian cancer (HBOC) and then cover some of the same terrain reviewed by Orthwein and coworkers, but with a much greater focus on the key function of FA proteins: interstrand crosslink repair (ICL). Katsuki and Takata discuss the FA core complex and the downstream complex, which consist of FANCD2 and FANCI. Again, it is interesting to note that several of the genes in the FA complex are either bona fide breast or ovarian cancer susceptibility genes (BRCA1, BRCA2, PALB2, BRIP1 and RAD51C) or are candidates to play a role in susceptibility (FANCM, SLX4 and XRCC2) . Most relevant to BRCA2 is PALB2 (partner and localizer of BRCA2), which is also known as FANCN and is a moderate-to-high-risk breast cancer susceptibility gene (Antoniou et al. 2014) .
The work discussed in the first two reviews is put in clinical context by Lord and coworkers (Dhillon et al. 2016) , where in a comprehensive review, the authors first consider the clinical aspects of BRCA2, focusing on the cancer risk, and then move on to a review of the types of mutations that affect BRCA2 and the pathological characteristics of the resulting tumors. The authors introduce BRCA2's role in homologous recombination (HR) to set the scene for the major topic of their review: therapeutic exploitation of the lack 23:10 of HR in BRCA2 (and BRCA1)-related tumors by PARP inhibitors. This has turned out to be one of the most exciting developments in all of hereditary cancer and is one of the developments that has turned genetic testing on its head. Initially, when BRCA1 was identified, there was reluctance to offer genetic testing in the clinical setting (Collins 1996) , despite some early advocates (Rosenblatt et al. 1996) . But now, testing of all tumors for BRCA (and other) mutations, without face-to-face counseling, is being carried out in some centers, directto-consumer germline BRCA gene testing is available and population-based genetic testing is under consideration (Foulkes et al. 2016) . Lord and coworkers chart the fascinating journey from the laboratory to early phase I studies that showed a remarkably strong signal with the Kudos compound KU-0058948 that became the AstraZeneca drug, AZD2281 (Fong et al. 2009 ). The journey continued with the drug later named olaparib in phase II trials and is now licensed as Lynparza (AstraZeneca) for treatment of platinum-sensitive relapsed BRCA-mutated ovarian cancer. This specific indication was based on the results of trial 19, where a significant improvement in progression-free survival was seen in BRCA-mutated relapsed ovarian cancer when olaparib was given as maintenance monotherapy (Ledermann et al. 2014) . Despite the lack of effect on overall survival in the original analysis, this is a notable achievement. Lord and coworkers also point to the future with a discussion of trials that include combinations of PARP inhibitors with immune checkpoint inhibitors (e.g. NCT02484404). Unfortunately, resistance often develops, and the authors helpfully remind readers of the challenges ahead.
A common cancer that nearly always presents a therapeutic challenge is pancreas adenocarcinoma. In their in-depth look at BRCA2 and BRCA2, de Mestier and coworkers (de Mestier et al. 2016) review the state of knowledge with regard to the relationship between BRCA2 and pancreas cancer, and how this might be exploited therapeutically. PARP inhibitors, of course, could play a role (Andrei et al. 2015 , Kaufman et al. 2015 , but it is not known whether this class of drug will be as effective in treatment of BRCA-related pancreas cancer, compared with BRCA-related ovarian cancer, where the effect is most pronounced thus far. The authors review the genetics of hereditary pancreas cancer and then discuss in greater detail the relationship between BRCA2 and pancreas cancer. This is appropriate because BRCA2 is still the most important pancreas gene, many years after the association was made (Goggins et al. 1996 , Ozcelik et al. 1997 . The review then discusses a broad range of management issues for BRCA2-related pancreas cancer, including some of the newer therapies discussed previously.
The most clinically relevant and most deeply investigated aspect of BRCA2 is its association with risk for breast cancer. In a very thorough review that concludes this special issue, Milne and Antoniou (Milne & Antoniou 2016) bring us right up to date with a question that troubles health professionals and patients in almost every clinic: what is my risk for cancer? We know the risk for breast, ovarian and other cancers that are related to BRCA2 mutations vary substantially, even within families, yet up until recently, we had nothing better to say than 'your risk is somewhere between 30 and 80%'. Because of the power of genetics, international collaborations, such as CIMBA, co-led by one of the authors, have collected data on tens of thousands of BRCA gene carriers in a global effort to identify the critical modifiers that will be needed to be incorporated into risk assessment programs, such as BOADICEA (Antoniou et al. 2004 ). As we move forward with near-populationbased testing (http://www.genomicsengland.co.uk), these estimates of risk will need to be made much more precise if we are not to over-treat those at lower risk and under-treat those at higher risk. Milne and Antoniou review the considerable amount of data on genetic modifiers of BRCA2 and point out that, thus far, our understanding of the effect of varying lifestyles and hormone levels are unfortunately much less well understood. Importantly, the authors provide a pathway to how knowledge of these modifying factors could be incorporated into clinical practice.
These five reviews, from basic to applied research, show how discovery of a single gene can have widespread, population-based impact across all aspects of cancer management. From discovery to age 21, BRCA2 has gradually revealed itself as one of the most important cancer genes ever discovered. We hope you enjoy this series of articles.
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